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.a ;Vnisbis, installin, testing tre G5,38,.
to 7TJt949a-3Va 9795 percent power factor, 15,000 to
2agOOevolt, a synchrouxx speed Eoeberts, vertical-
*hatt, hycraulic turbine-driven, aternatingoeurrent
synobrcuoui generators; Az designattd Units 22, 23,
and p4w

WMva ofi'ers we aubmitted In reopcmn to th olicitcac follcansg

Bidder E9gCE

Camwttan General flectrio $57,829,398

J~~tv w~~~ilwre ~63)OCV, 000 *

WeatingneaV/o0 Ynerganhexporb
(joint venture) 63r 30

Hlitachi Americalimer and Bcker
(joint venture)

Foreign 64 3#60

AlloeChalnero is the turbino subcanttctor for the low bidder,
Canadian GE. Leninarad ).etal Works is the turbine snufcnttUrer for tba
Joint vturo of Weatinghonne-V/O Miergmacelxport. Althou.,h the Becond
1cm bid vas sub m tted by ALli-Cwkalmrat tho participation of that coupjAz
In this protect Is anly in its capacity s subcontrwttor fow aian ttM Cto.

With the ezcceptiwn of Wettbnibouse, all tho bidders certiledtl in the
bidding schedulen sub1ittod pursut to the solicitatiwn that thadr prioc
offers were basod upct the forvins

% * * a tuibine having a fullagatt rated capity of
9 _t2A0S borsepoer at 20""oo-b rated head and operate

*ing at --. 97 r; and a generator having a rating
of kva at 100 pcrcent load, 97.5 percent pcner
factor) lt I MOVolta, t5.7_ wv nd 60 hertz for
* _i700 n~Awstt (us) generatar."

Vestineotoe certifd that Itt rice otter was based wat the following!

* W * a* tg tine having a fllrate mto capacity or
1 -L000 hornhower at 25 5-foot ratcd head and operat t

* -at wa a gencrtor having a mting of
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7l17949 hva at 100 percent load, 97.5 percent power
factor, 15,000 volts, _I'd rpm, and 60 hertz for
a 709) megawatt (mu) generator."

%
The Department of the Interior reported that the options for supplying

the units at various ratings and speeds were provided in order to encourage
b".dr or. the 4figiest capacity units consistent with the current state-of-the-
art, It is ftrther reported that all offers have been determined by the
contracting officer to be responsive.

We3tingaouse contends that a bydro-turbine capable of output of
900,000 horsepower (700 mat) at 85.7 r.p.m. operating under the conditions
specified in the subject solicitation vill not perform in accordance with
the requirements oS' the specifications und that such unsatisfactory per-
formianee w-ill result in substantial'project delay thereby causing the
Government to risk extensive loss of revenues, M1ore specifically, West-.
inghouse contends that the units will be subject to excessive cavitation
resulting-, in part, from the high "K" factor of the units proposed. Cavi-
tation, as dihcussed in Westinghouse's protest letter of June 13, 1973,
can be described as follows;

"* * * the phenomenon which occurs when a liquid is
subjected to a decrease in pressure and resiltinSly expands
into a vapor and increases tremendously in volume. When the
vapor is subsequently subjected to an increase in pressure,
it col.npses to its orizinal liquid form and volume x'ith sucn
rapidity as to result in extreme shock, shock sufficient to
create a mechanical force which will cause the turbine blades
to erode and pit to the extent that holes several inches in
diameter develop."

It is Wcstinghouse's position that with proper analysis, "K" factor
can serve as a Guide for the selection of turbine speed. The "K" factor
can be explained by the following formula: "K" = Ila \f 5 (where Ils
is the specific speed and H io the head, the elevation differential between
headwater of the dam and tailwater). Since the Dresent highest "K" factor
for in-service equipment is in the 1,000 range. 1.estinghouse contends that
the units prepared by Allis-Chalmers, which havfe a "K" factor of 1,210,
are beyond the state-or-the-art for the industcy in general and for
Allis-Chalmers in particular.

In substantiation of itn contention That the propc., ' units exceed
the state-of-the-art, liectir ;house maintains that. an ey-.rr.Olation of
Allis-Chalmers' operatio.ns. experience with units in the 2',P '.00- to
350,000-horsepower ranlze *;c T.e proposed 960,000-horsepower requirement
in and of itself is a deasns teffort faced with numerous challenges and
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tUt iquoh wa effort. la frtber caklcatod by a Vs oaltit tuwbine
oetinj at 80,7 r~p,.m

In replny, Allia"asrCmew contend that a hydroaturbine capable of
output of 960,000 horsepower (700 MO) .t 65,7 r.o.M. operating under'th,
cmdxtlono specified in the uolIcitation will perforu in Meonrdanc@ with
the requirernts of the upoeiflcations cil that ouch a unit la pot bryrn
the otate-ofoothe-art either for the inductry in gener?., or for Allism
C0lmra in pcrticular. La support of It4 contentions' Allishtl.l .
yubtixtted a rebuttal of the a11cettimns made by Weatinghouse in wh.Mch it
stated the following: Tha uws of the '¶K" ftor by Wcstinghouse an the
controllinr elment for r.pn a4 satisfactory perfornace to incorreot.
"X" factor An only a relative mea3ure of the ppecd of hyrlirco rmachinery
al is entirely unrelated to capAcity Md size of the equipmnt, Further-
morn, the hiahest "K;" factors orf uits preantny in operation are not
1000 anId lj059, so alleged, oince Mllio.Calmrs and other renpnsibtm

neturcra hwe built zany Frwmciowtye turbines which operate at "Ku
faotors signifiopntly hrigher tha those in the l,000 ranre, mentioned
above, Consequently, the "K" faictor of II=O associated with the Allis.
Cabmer xtprosal does not extend the state-ofthe-art either far the
indutry or for Allis.Chalmerns MIlh "K" factor and exceosiw ctvita8¾
tioi ar not synonyau; nor In there a relationship between `K" and
vibratlon. Icadequate design, lack of good model testingj and errors
in aanufacturing are the riary causen of cavitation &ni4 pitting.

It in A3 -ChalAtrae position thatI Westinghose has not proved
that Allis-ClaLbers erI3. be unable to satiofactorily buil1 the 65.7-
rt.p.m. turbinev proposed for Grand Coulee. On the contrary, Alliso
Calmera contends that its deilgn for Grand Coulee to cupported by exten.
.iwv enGlneering studies and Also by model tests. It concludex that the
practicality of' a turbine desimn at 35.7 r.p.m. is cupported not only by
the villin4-nca of Canadian GE And Aflis-Chalmers to contract to Iraild
auch turbines for Grand Coulee Dwlu under the cemitiOns set forth by the
Threat of R)ecLanaticn in the specificatlons of the subject solicitation,
but duo by the fact that the ot!en' bidder cm thin project, ILLtachi,
eslo prcvoscd &5.7-r.pm.s tuxbinea.

The Eurea of RecAntion has reported that It conducte a survy
of the turbine industry beginnina In March 1971 concerning the feast-
bi2ity of providing units of hin:her capacity and higher speed than those
provided for the third pcsvrplant wider contract at that tim. (The
capacolty and spned of the unitn under centract l 820,000 horsepouer
(600 mw)1 72 r.pvm.) Vany of the teohnical questions raised by tlxi pro-
tet of Westinghouse inen adrOssec by representatives of the irdustry
In resonse to the survey wad, accorcinrZy, had been under conuidertic
at the 2uzcau foT apprDzirtcl3Z' 2 yar prior to the ianuanco of thre
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subject solicitation Technical data sub~ttod by repreacutatlyos C1'
* indhstry In reonpctc to the surv indicated, that an tanrewe in both

tU captwity mad opted of the units van feasible Yurthenrore, baaed
upmu the data uubnjtted1 the engineerins staff of the Burh of, Reolma
Uao vertfie4 to its own ntiotaotion that the umits of the capacity an
Keed1 offered under the subject solicitation are presently attainable.
Qonuequent3y, the Bureau Oa Rfeclnation has taWmn the poaiticn that units
with a copacity of 90OOOO horcopowr (100 mw) at a npeed. of 6b.7 rtpu.o
arf fcas~ble, that the capability to produce such units edists within the
Industry, and tha'., cnoequently, units of this capacity wd speed ar
within the present stcteof-the-crt,

Th cdditicn, it has not becn proved to the satisfaction of the
fucau of Rcclamtion that the higher cpeeda offered swinl necesnarily
retnult in excessive cavitation or be otherwioe unacceptable. Since the
specificaticns for DB"700l an developed by the Bureau of Eoolamtion,
insure that the Government wifl have clooe control over the contractcr's
,nitial design, model design, and tezting, the Bureau in confident that

tbo final desin will result in an aoceptable products Therefore, It in
the position of the Bhureau of Reclamtion that the protest of Wtatingbnae
should be denied.

In sunry5 Westinghouse contends that a hydroeturbine capable of
960,000 horsepower (o00 my) at 05.7 ropen. operating under the conditions
specifie' in the solicitation excceda the ntateeofathe.art, while Alliaw
Cbalners believea that it is possible to produce oUch unit and in pro.
pared to produce such a unit which will be able to met the requires3nti
Of the specificaticns.

As evidenced by the position taken by the procurement agency, the
uhreau of Recc>amation is preparedl to provide Camadian GE and its subconew
rctor, AlJVah3ners, wlhhll an opportunity to achieve thin result.

Furthert , stuft ensineor of our Office has considered the volunoun
record and written argumenta advanced by the parties and has concluded
that the A1lisoChalnicrs proposed turbine io, conceptually, within the
present atatewofttleoart. In the circumstancem, se are unable to coan
clude that Canadian GS and Allia-Chabura cannot prfor an prczised.
Sa.70528, May 18, Ilg1,copy enclosed. :J

Sincerely ya ,

(SIGNED) ELMER 3B. ST&ATS

Oo*rofler central
of the United States
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